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afl^ ^-l^^J-^-Hl ^AS., ^£.^1 7l:0->S-ofl l -^^oq. 1 <^^^ 5.^S>^ ^] 

H 3i 
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\^v}x\ afl^ ^^^'S-'S {METHOD FOR FORMING DUAL-DAMASCENE INTERCONNECT 
STRUCTURES} 

£ 2a vfl^l £. 2d^ #eJl2l 2 'fj-'goll S]^ 4d1.ai wfl^ ig^gig-ig^ ^tgs]. 

31 : 7]^ 32 : ^^f- 

33 : 5>-¥- uflA] 34 : Hj.^)^. 

35 : f-^V ^^e}- 36 : n>:i^ 

37 : ^€ 
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u]s] ^Ag^ ^±^^ -^-a cfi^l-AKDual Damascene) aflAj ^^^hJ-i^o)] 

4. 

<io> o]t}, ^afl 7l#o)l nl-§ tfn>Ai Hfl^ ^>a»3-'a# ^-^^ ^i§>ci 

<ii> £ la ifl^l £. Idfe f^eflsl i ^"goil s]^ ^-g cfB]-^ aflA] ^v^^ 
7] ^^£ol:ii, j£ 2a ifl^l 5. 2d^ #5fl2l ^] 2 '^j-^'Hl SltV ^^-g cj-Dj-Ai «)] 

^^^-8- ^^atb ^°iJi, ^1 2 •^la-a- ^-^ ufl^i 

<13> ^^^^ ^Eflo] 1 ^^o)l o^^ 4°>'a Bfl^ ^^^fJ-'S^- £ la<^ w>S}- 

<14> o]o]^ ^71 all ^(3) ^AV ,^^lnj.(4)^ «^^*1-Jl. 

wj-;^]B)-(4) ^o)l Low-k 1-^* f'^sM ^^s]-(inter Metal Dielectric)(5)^ 

<15> ZL51J1, ^7l ^^5]-(5) >y-o)l ^^B]-^ iEStb ^ <^^ol =Slul-3£^ 

<16> 0^7]^^, -^7] ^^B^- 3fl^(6)-g- -g-^S) alo>^ A|zj-^ =^7)1 



24-5 



1020010036970 2001/7/ 
<17> >a-7l ^^oj. Hi)^(6)# vi}^3.S. o]^t}c^ ^^^(5)* ♦efsp> wj-i] 

<i8> £ ib<>il s.Al^> H>s|. ^:g-n^ 3iB^(6)^ :^7]^ ^, «sl ^ (Cleaning) -g^^* 

wl<^>l- ^#*>fe 1-21 °1 (Polymer )S ^]?]^^-. 

<19> ::ielJl. S. lc<>ll S.^m ^o]. ^^^^-(s) ^o)] :?}-^s^-^ iif]- ^ "S^ 

<2o> oloi, 3£ ido)] H>s}- ^o], -S-y) 3ffl^(6a)* ''l-g-*^ #^ 

^"?1^(5)* -ti^^^o.^ S^^ll- ^^^^cf. 

<2i>. <^l"fl, ^71 ^z)- ^^^oflAl E^^i ^fl«.<>)i o>olas.-E^^i(Micro-Trench)(7»7|- ^> 

<^l?icH Ej^g)^ ^z^^ ^, 7]^]^ -aal-CCheinicai Mechanical Polishing; CMP) 

#^0: ^^el-(5)oi o.^ ^ ;g.^ol o;^;^!^]., t.)o).^ 

3711 ^Z]-^ «flo>e>2.S. ^^5}- ^^7} ^^7]^} j^^ofl tfl 

tb l-ae^fil ^z]- ^^Hl7> 5^o>e>fe €-^1^* ^fecf. 
<24> IE*)., ajol-^ ^^^a.o^l ^V^s]-^ -i-BlolS) n]7]7} o^^Jl, E^^l A^z^ A)o)] Dj-oja 
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<25> 4^oi).f.Eflsl 2 ^'^^o]] Sit!- cfi^l-a ^^^"J-'S^ S. 2a<Hl £Alt!: a> 

^ ^ol, ^o^f'(22)iflofl ^^^^ Bfh^ S«-s>fe 7l:g-(21)^ofl 

1}-^)sl-(24), ^1 1 ^^^(25), <Hl^ Ai1-#(26), ^Hl 2 ^^b1-(27)* ^l-sfls. 

<26> nelal, ^T-7l >ll 2 f-^ ^<a5}-(27) £5.^ ^ <g^o] cs^q. 

<27> JE. 2boil £Alt!- H>S)- :a-<^l. -^7] ^^5}- 3^^(28)^ B>iaS. <sl-§-sH ^1 2 

■<28> 1151 Jl, S. 2c<^ al-sj- e^^] sfl^^ ^^o^ 3|)^(28)* :^l7lt!- 

<29> ojol, 3£ 2dofl H>S}. :g-ol, ^7] Bfl€(28a)* D>>,aS. ol-8-*><5i 

Hfl^s] <a-^7h ^ems.^ o)l^ ^^^(26), l ^«^B^(25). «c}-:=^l 
^(24)^- Ajaja^o.^ -i^z^-sH wl<^H-* ^^^tbcf. 

<30> ZL^Jl, ^71 Hlo>*4 E^;^]^ ^^§1 "11^^ ^ ^HSl ^TflS. 1-^, 
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^ a<^l ^ ^S^-asl 2i^°] -§-<^l*W?]:, wlo>^ xjz^-^ ^:^o^ Aloll 

<33> jfll^* v}^^3.S. ol^^H Hlo).^ ^ S^^ll- ^-f<Hl^ 

<35> ^ ^T^^ olsj- :y:^ #Bfl 7l*sl ^<a 4°>^ »fl^ ^-^^IJ-^SI ^:^t}7] 

^'^^^^S**!, nHl^ 3fl^^ ^«*>jl ^^^^ ^^^^ =r Si^ ^ 

^^]; -^-71 ^^ofl sl-c -i-^^* ^^^sfji ;H1 1 
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#^ 1 <^^al f^^V ^-a^l- ^z]-t!r ^^12 <^^21 ^^^"1- ii# 

-^1?!^ ^"3^* ^^*H wl«»>*^ ^7] Hlo>** ^IM-fe s^^ls 

<37> ois>, ^ ^^o^ --<a 4p>ai BflAi ^A^Bj-ig* :tseM -a'SsWs 

<38> £. 3a ifl^l £. 3hfe ^^<=^ sltt 4''>^ Mfl-a ^^^"S"^* ^^s>7l 

<39> £. 3a<Hl H><q. :a-ol , ^£^1 7l:&(31)'^2l ^^#(32)vfl<^l ^?]-(Damascene) 

• S>:^ Bfl^ ^^^-§- Eiffl^l^ ^^^sVji, >a-7l MiS^lifl^^l D)l^ 

SH «ll^(33)* ^^^tlrcf. 

<40 olo^, ^7] afl-{d(33) -y-ofl «j-^lsl-(Dif fusion Barrier)(34)# ^-^^ 

*fe ^1 2 •^^i ^^^(35)* 
<4l> o^7lAi, 1 <g^-S- ^^^(35)tflo)l Hlo>^ol ^A^S]fe '^^<>)al, 4 2 "^^ 

-8: E^^]7l- ^A^E)^ "^^ojCf. 

<43> OLS^JL, ^7] %^ ^^lSl-(35) ^o)] '^mtfl EllJ-B^-di), ^S}- E| ft-Sj- 

(TiN), ^€e]-(Ta), It^B^-daN), ^^itSil(W) f-^Hl <Hj=^ s>M-# ^aVs>o^ s>H. 
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<45> £. Sbofl 3£Al^ al-sj. :g-<sl, ^7] o>>:H(36) ^^^-^ S.SL^ ^, <a^ 

€(37)« ^A^ttcf. 

<47> o]Sf ^a-o] gf^ 3ll^(37)-8r Dll^* ^^SffeC)! -g-o] 

§ a& c>u|e)- 341^31 ^;^l^(Critical Dimension)^ ^ Slcf. 

<48> ztelJi, «>s. ^Viha. #^#(36)ol ^93^(35)-i- ^^1*1 Astb -^EfloflAi ig- 
^Hj-o] BllE-l^s)s.5., ^^^(Developer)ol ^^s] ^<aB^-(35)^ ^^^l^l^li-l- ^ 

<49> £ 3c<=1| JE.Al^ #0], ^7l Bfl€(37)^- n>ia.S. o1*b1-<^ :4 1 

-^fi] 5>J5. n>ia l-^^'Oe)* >d^^^s. ;«ll7l*H ■^^] «>s. o>:iia. #^#(36)i^oll 

^4Sl Wlo>^ 2])^^ ^^^t!-!^. 

(36)21 ijz]- ^s.71- Mil-^ m^Z.^}^: ^-^^ ^^^^S. o]^o\^]^^, ^7] SfS 

n>>i^ l-^#(36)ol El^E^. Elite]-, ^5). ^^B|- f^ofl <Hi, sj-ufs 

^1 ^•f'Hlfe CI2 + BCl3«- ^^^^O-S. ?b 7>.il» «^^S1-Al^ -.H^2:B># ol-8-S>il, 
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^^^^ ^^--^l^ SFg* ^^i^^S. ^ 7>i» «^^2l-Al^ «e1-Sn>l. o]^^jQ 

<5i> S. 3d<Hl H>S}. ;a-<^l, ^E]'^^ n>i3 l-^#^^(36a) ^^ofl >a-7l 

<52> oli^l, :^^z^A]^]^ =^ ^^s] 7]^S] s>S v}^3. #^#(36)3) -^^^IS}- 

>itfllo]Al (spacer) ^^S. l-^ol ^^s\o] ^^^tbi^. 
<53> s. 3eo11 ^ol, ^fl*2|-€ l-^f-Oeb) -^ofl S.S. 

^^S. :^171«H s^^l 3fl€* 3fl«(37a)* ^^^tVi^. 

<54> <^7lAi. >a-7l 3B^(37a)^ 7ll^Z^^ S>E. 0>:ia #«#(36b)^* 

<55> -L^JL, t}^ nj-ia. l-^#(36b)<H) ^^s^-(35)ol ^^s] Ji^ltt 

<56> i 3f<Hl £^1^ H>2]- :io)^ ^7) y^^^ 3fl€(37a)^ ^}^3.S. '=>]-%-t}c^ ^] 2 

o>l- '^ViS «^f'(36b)sl -^^^^ SiS^l 3^1^^ -S- 

-^1°)] o]^ s^^3] Dl-iH(36c)» 

<57> 0^7)/.^, ^71 ^^S}-(35)S^ ^ Z]- ^£o)] cflSfl ^-^ 
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D>ia #^#(36b)<:>l El^^-, Elft^, ftlrej-, ^gsj- ^l:"]- f^oi] o^t, 
S>i+S. ^^^^ Cl2 + BCI3S ^^^^^S. ^ 7>i« =e1-2.n>s- ol 

-§-e>ji, E^i^^s. SFg* ^^^^^^ *5l-^n> 

♦ <^l-§-*H 

<59> o]^, 5>£. D>is(36c) ^s] 3fl€(37a)* <^1'4I ^] 1 '=i'^^^ 

^ ^^^(35)* <a^ a<^is ^^sH -^7] ^-a^i-os) iflcHi Hi<5).^ 3)1^^ 

<6i> <:>l7lA^, ^71 «°lsl-(35) tflsl Ulo].^ jffl^^ nViaOBc)"!! fflSfl ^-8- 

» ^'■^ l-el-^n}^ CaFb + CxHyFzCa, b. x, y, z : ^j^) TillSl 7}-.i;c>ll O2. N2, Ar ^ 
<62> olfi}. #5l-a.p> ^4 -i-sl) 5]-= B>ia(36c)S. ^SEl^l ^fe ^ 

^<?iBl-(35) Lfl^ofl Hlo>^ Bll^O. 
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<63> £ 3hofl iEAltt Mfs}- ^ol, ^^^(35)^ wl^Il *>S D>>iH.(36d) 

<64> nelal, 3E. 3i«fl S.-^]^ H>4 ^<»1, ^7] S>S. D>i3.(36e) 

♦el-2:t.>l- ol^*>fe.cfl, olE^tb ^zl- «-2l-^°>fe CaFb + CxHyFzCa, 

b, X, y, z : ?il<asl 7l-i<>)l O2, N2, Ar -§-4 7>^1- ^7l-5rV<:«l A>^t}- 

<66> -^7] f-:?]- ^<?1^(35) vflSl 341^'^ 2l«fl Hl<^>*-gr ^>^> 

(Positive Slope)!- ^o] ^ll-ffe -g-ol^Wl ^ Si 

4. 

* ^ s^ffl^i* i-ii^^- ^ Si* ^£21 1-^* nn^ 7i 

<69> 5}.^ D}^SS. BllE^i^s}-7l ^t!- afl^Sl -^^^j* Sj^^sH "l^Ht}- sfl 
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<71> 1-^, W1<»>1- Eigl^l 311^^: ^fe O]^ 34lE-j^^ 6:>S. 0>>,a» o] 
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11 

t!- ^ ^1 2 'i^^ihsl n>iS§ ^iTlsV^ ^Til; 

Hl<^>#3)- -y-71 xiq.^ *A)o)l 

2] 

^1 1 SZ^H^i, -3-71 D>ia.S Ti, TiN, Ta, TaN, W f"*!) <Hii SfH-S. ^ 
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^1 1 $X^^^, Cl2 + BCl3# ^^^^A^ ^ «^^S^A]^ S-s^^r,}^ o) 

^1 1 *^<^1 91'^-^^, ^"a^t-i, CaFb + CxHyFz(a, b, x, y, z : 

9] 7>iofl 02, N2, Ar -S-il- Cl-^ 7>i# ^7l-*><^ l-^^^A]^ ^^^^.u}^ 

61 
71 
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